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Down Syndrome Screening in the First and Second Trimesters of Pregnancy

Down syndrome, which occurs at a rate of one per 660 live births, is the

most common form of mental retardation with a confirmed genetic cause.

The majority of Down syndrome cases (97%) are caused by trisomy 21,

with the remainder caused by other cytogenetic abnormalities such as

translocations and mosaicism. The Down syndrome phenotype includes

moderate to severe mental retardation, with an average intelligence

quotient (IQ) of 40, and characteristic facial features. Patients typically have

short stature and can have a variety of birth defects: 50% have a congenital

heart defect, most frequently complete atrio-ventricular canal; 10% have

gastrointestinal abnormalities; and approximately 50% have visual and

hearing deficits.1

Antenatal screening for Down syndrome was first introduced in the 

mid-1980s, and has evolved dramatically since then. The first Down

syndrome screening test was the question ‘will you be at least 35 years

old when your baby is born?’ This test was based on the observation

that the incidence of meiotic non-dysjunction leading to Down

syndrome and other trisomies, which increases as a woman ages,

begins to increase more rapidly starting at 35 years of age. At this age,

the mid-trimester risk for having a fetus with Down syndrome or the

term risk for having a fetus with any aneuploidy is approximately one in

200.2 In addition, the procedure required to determine the definitive fetal

diagnosis, second-trimester genetic amniocentesis, had an approximate

one in 200 risk for procedure-related pregnancy loss.3 Thus, at ≥35 years

of age the risk for fetal Down syndrome was considered to be equal to

or greater than the risk of the procedure, making genetic amniocentesis

acceptable. For many years, all women ≥35 years of age at the time 

of delivery were offered second-trimester genetic amniocentesis.

However, since the majority of pregnancies occur in younger women,

the majority (80%) of all children with Down syndrome are actually born

to women <35 years of age.2 Thus, the policy of offering genetic

amniocenteses to all women ≥35 years of age would at most identify

only 20% of all Down syndrome cases.

Starting in the early 1980s, research efforts focused on the development

of a screening test that could identify women <35 years of age who

were at increased risk for having a child with Down syndrome. After the

discovery that Down syndrome pregnancies are characterized by lower

levels of maternal serum alpha fetoprotein (AFP) and unconjugated

estriol and higher levels of human chorionic gonadotropin (hCG), a

second-trimester Down syndrome screening test based on these

analytes, called the Triple Screen, was developed.4 The basis of this test

was the woman’s age-related risk, because maternal age is still the most

powerful predictor of fetal Down syndrome. The maternal age-related

risk was then modified by a relative risk computed from each analyte

level. Women whose final risk was above a certain cut-off—either a

Down syndrome risk equal to the risk at 35 years of age or a cut-off

chosen to yield a screen positive rate ≤5%—were offered invasive fetal

diagnosis. If all women with a positive Triple Screen underwent genetic

amniocentesis, the test would identify 59–69% of Down syndrome

pregnancies in women below 35 years of age at a 5% false-positive rate.4

Additional studies then demonstrated the utility of the Triple Screen for

women ≥35 years of age.5 Eventually, a fourth maternal serum analyte—

dimeric inhibin A—was shown to be significantly elevated in the setting

of fetal Down syndrome, and was added to the test. This screening test,

the Quad Screen, identifies approximately 80% of Down syndrome
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pregnancies in women <35 years of age at a false-positive rate ≤5%.6

The Triple Screen and then the Quad Screen (which is the current

preferred second-trimester screening test), have been considered the

standard of care for more than 20 years.6,7

During those 20 years, a safe technique for chorionic villus sampling was

developed and definitive first-trimester fetal diagnosis became possible.8

Investigators then began searching for first-trimester maternal serum

analytes that would identify a Down syndrome pregnancy.9 A variety of

algorithms for first-trimester screening using both ultrasound markers

and maternal serum analytes were developed, along with protocols for

combining first- and second-trimester screening tests. With these

protocols it is now possible to determine each woman’s individual risk

for fetal Down syndrome and trisomy 18 using a combination of her

maternal age-related risk, first- and second-trimester maternal serum

analyte levels, and first-trimester sonographic markers. As a result, the

practice of using maternal age alone to determine when to offer a

woman a Down syndrome screening or diagnostic test is no longer

recommended. Simultaneously, genetic amniocentesis techniques

evolved and the procedure-related loss rate decreased to much less

than one in 200; a recent large multicenter trial of first- and second-

trimester screening reported a post-procedure loss rate of 1:1,600 after

second trimester amniocentesis.10 As even small measurement

inaccuracies can have significant negative effects on first-trimester

screening efficacy,11 superior screening depends on specific training in

the nuchal translucency (NT) measurement technique, credentialing to

document expertise, and ongoing monitoring. According to the American

College of Obstetricians and Gynecologists (ACOG),7 both fetal

aneuploidy screening and invasive diagnostic testing should now be

made available to all women regardless of age, and all pregnant women

should be counseled accordingly.

Currently, there are several options for Down syndrome screening,

which can be confusing for both patients and providers. Down

syndrome screening is available in both the first and second trimesters,

depending on when the woman presents for pre-natal care, and can be

performed in a variety of ways. Although most current screening

protocols achieve high detection rates with low screen-positive rates,

none of the screening options is perfectly sensitive or specific; current

invasive fetal diagnostic methods achieve near 100% diagnostic

accuracy, but are complicated by low but real risks of procedure-

related pregnancy loss. Thus, all women should be counseled about the

risks and benefits of both screening and testing in both the fist and

second trimesters so that they can make their own informed decisions

about fetal diagnosis.

This article outlines the currently available Down syndrome screening

protocols and highlights the strengths and weakness of each method. 

First-trimester Screening
First-trimester screening is typically performed between 10 and 13

weeks’ gestation. The first-trimester screening test with the best

detection rate at the lowest screen-positive rate includes both maternal

serum analyte levels and sonographic measurement of the fetal nuchal

translucency. Free β-human chorionic gonadotropin (hCG) and

pregnancy-associated plasma protein A (PAPP-A) are the most

discriminatory first trimester analytes studied to date; free β-hCG levels

are higher than expected and PAPP-A levels are lower in pregnancies

complicated by fetal Down syndrome.12,13 NT, a fluid collection at the back

of the fetal neck that is normally visible throughout the first trimester, is

a first-trimester sonographic marker that has been shown to identify

fetuses at increased risk for Down syndrome; Down syndrome fetuses

are likely to have an enlarged NT compared with euploid fetuses of the

same gestational age.14 As in the standard second-trimester screening

test, the NT measurement and the first-trimester maternal serum analyte

levels are converted into likelihood ratios and then used to modify the

maternal age-related risk for Down syndrome; in this way, each patient is

provided with her own individual Down syndrome risk.

An enlarged NT has also been associated with other aneuplodies such as

trisomy 18, trisomy 13, triploidy, and Turner’s syndrome, as well as several

genetic syndromes and certain fetal structural defects, especially cardiac

anomalies.15–17 As the first-trimester NT is so small—1–3mm in most

cases—and because its size is influenced by the position and alignment

of the fetal head and spine, NT measurement must be performed using

strict criteria and a standard technique to ensure accuracy;7 even small

alterations in measurement can have significant negative effects on first-

trimester screening efficacy.11 Furthermore, because each sonographer’s

NT measurements tend to drift with time, the NT medians from each

practice or sonographer should be monitored.7

The First and Second Trimester Evaluation of Risk [FASTER] trial was one

of the largest multicenter randomized controlled trials comparing first-

trimester combined (serum analytes and NT measurement) screening

with the second-trimester Quad Screen in the US.18 This trial showed

that, when the screen-positive rate was held constant, first-trimester

combined screening resulted in a slightly higher Down syndrome

detection rate than the second-trimester Quad Screen: 83 versus 81%.

A similar large trial, the Serum, Urine and Ultrasound Screening Study

(SURUSS), was conducted in the UK and had similar results.19

Spurred by the success of NT measurement, the role of other possible

first-trimester sonographic markers in the detection of fetal Down

syndrome has been investigated and refined. The greatest amount of

data concerns the presence or absence of the fetal nasal bone or nasal

bone size as a marker of fetal Down syndrome.20 However, the 

nasal bone can be technically difficult to visualize and evaluate.

Importantly, nasal bone size appears to be affected by ethnicity or race;

10.4% of normal Afro-Caribbean fetuses and 6.8% of Asian fetuses

compared with 2.8% of Caucasian fetuses have an absent nasal bone.21
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At this time, the role of nasal bone for the first-trimester diagnosis of

fetal Down syndrome remains unclear.22

The most obvious advantage of first-trimester screening is the ability

to identify at-risk pregnancies early, and thus to be able to 

provide earlier pre-natal diagnosis. In the event of a positive first-

trimester screen, chorionic villus sampling can be offered and if fetal

aneuploidy is detected, the woman has the option of earlier and 

thus safer pregnancy termination. As pre-natal diagnosis and, if

necessary, pregnancy termination can thus be carried out before the

pregnancy is obvious to others, another important advantage of earlier

detection is patient privacy.

A potential disadvantage of first-trimester screening is that a proportion

of the Down syndrome fetuses identified by this test might have

spontaneously aborted between the first and second trimesters given

the high rate of early spontaneous abortions in aneuploid fetuses. Thus,

early detection of these fetuses could result in some unnecessary

pregnancy terminations. Another disadvantage is that screening for

neural tube defects cannot be performed in the first trimester. Thus,

after undergoing first-trimester screening for fetal Down syndrome, the

patient must return in the second trimester to have a maternal serum

AFP level drawn and/or undergo a level II ultrasound exam.7

Second-trimester Screening
As discussed earlier, second-trimester Down syndrome screening,

typically performed between 14 and 20 weeks’ gestation, traditionally

consists of maternal serum analytes combined with maternal age.

Trisomy 21 is associated with high maternal levels of β-hCG and 

inhibin A and low levels of alpha-fetoprotein and unconjugated estriol.

The Quad Screen is the best screening option for the woman who

presents for pre-natal care after the first trimester. 

If the Quad Screen is positive, an ultrasound exam should be performed

to confirm dating, rule out multiple gestation, and confirm fetal viability.

A targeted fetal anatomy scan can be performed simultaneously;

approximately one-third of fetuses with Down syndrome have a major

structural malformation, including cardiac malformations such as

atrioventricular (AV) canal defects and others, central nervous system

defects including ventriculomegaly, gastrointestinal abnormalities such

as duodenal atresia, and craniofacial anomalies including cystic

hygroma.23,24 Once pregnancy dating and the number and viability of

fetuses have been confirmed, and especially if a fetal defect is

identified, the patient should have genetic counseling and be offered a

diagnostic test such as a genetic amniocentesis. Using fluorescent in

situ hybridization (FISH), the ploidy of the chromosomes of most

concern—usually X, Y, 13, 18, and 21—can be determined within 24–48

hours of the procedure.25 The complete fetal karyotype with high-

resolution chromosomal banding is usually available within eight to 14

days. If second-trimester screening leads to diagnosis of a fetal

aneuploidy and pregnancy termination is chosen, the procedure is

performed after 16–18 weeks.

The most obvious disadvantages of second-trimester screening include

that a second-trimester pregnancy termination poses more maternal

risk than a first-trimester procedure,26 and that the termination is

performed at a time when fetal movement may be perceived by the

patient and the pregnancy is obvious to others. An advantage of 

second-trimester screening is that by that time many aneuploid

pregnancies have already ended spontaneously, thus avoiding the need

for pregnancy termination. In addition, the ability to perform a targeted

fetal ultrasound exam provides further information about fetal risk. If 

the patient chooses a genetic amniocentesis, the risk is very low; the

incidence of spontaneous pregnancy loss decreases dramatically after

the first trimester and amniocentesis techniques have improved

substantially, making a procedure-related pregnancy loss unlikely. 

Some practitioners offer an alternative to first- or second-trimester

Down syndrome screening in the form of a ‘genetic sonogram.’ Once

gestational age has been confirmed by a standard ultrasound exam, a

targeted exam is usually performed to evaluate anatomy and search for

major structural defects; the presence of any major structural anomaly

increases the risk for fetal aneuploidy sufficiently to warrant a genetic

amniocentesis. A genetic sonogram takes anatomical evaluation one

step further by searching for minor dysmorphisms or variations of

normal anatomy considered ‘soft markers’ of fetal aneuploidy. These

soft markers are found in 11–17% of chromosomally normal fetuses and

have no clinical significance. However, some data suggest that the

presence of two or more markers indicates increased risk for fetal

aneuploidy.27 Examples of soft markers include a thickened nuchal fold,

a slightly increased space between the first and second toe (‘sandal

gap’), a small, curved little finger (clinodactyly), relatively shortened (but

not abnormally short) long bones, echogenic bowel, choroid plexus

cysts, echogenic intracardiac foci, mild pyelectasis, and others.28–30

As a genetic sonogram cannot definitively confirm or rule out fetal

aneuploidy, it is a screening test only, and as a screening test is not as

sensitive as either the first-trimester combined screen or a second-

trimester Quad Screen; while first- or second-trimester screening tests

identify approximately 80% of all Down syndrome pregnancies, at least

one analysis indicates that the genetic sonogram has a sensitivity of

only 1–16% in fetuses without major structural anomalies.31 The lower

sensitivity of the genetic sonogram probably results from variations in

the body habitus of patients, disadvantageous positioning of the fetus

during the exam, variation in operator skill, resolution of some soft

markers (i.e. choroid plexus cysts), and the fact that soft markers are

found frequently in normal fetuses. The patient should be counseled

that a genetic sonogram is a screening test only and cannot replace a

genetic amniocentesis for determining the fetal diagnosis. Importantly,

the practice of offering a genetic sonogram in response to a positive

Once pregnancy dating and the number

and viability of fetuses have been

confirmed, and especially if a fetal defect is

identified, the patient should have genetic

counseling and be offered a diagnostic test

such as a genetic amniocentesis.
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first- or second-trimester screening test should be avoided; if the

results of one screening test such as the Quad screen are altered by

the results of a second screening test such as a genetic sonogram, the

ultimate sensitivity (detection rate) is reduced (e.g. one screening test

with 80% detection rate x another screening test with 80% detection

rate = 64% final detection rate).

Integrated First- and Second-trimester 
Screening Tests
Although either first- or second-trimester screening is effective in

identifying the majority of Down syndrome pregnancies, strategies that

combine the two have been investigated and appear to result in even

higher Down syndrome detection rates while decreasing the need for

invasive procedures. The integrated first- and second-trimester

screening test uses both first- and second-trimester markers to

determine the risk for Down syndrome. In the first trimester, NT is

measured and a maternal serum sample is collected for PAPP-A and

free β-hCG analysis; a second serum sample for hCG, AFP, and dimeric

inhibin A analysis is collected in the second trimester. Only after the

second serum sample is obtained are the measured analytes combined

into one test and the final Down syndrome risk determined. 

Wald et al.32 evaluated the performance of the integrated test using

modeling based on published data from 77 Down syndrome and 383

euploid pregnancies evaluated with first- and second-trimester serum

screening, along with data from 326 fetuses with Down syndrome and

95,476 euploid fetuses evaluated with NT. The integrated test, including

NT and the five serum analytes, identified 85% of all Down syndrome

cases at a 1% false-positive rate. The integrated serum test, consisting

of only the five serum analytes without the NT measurement, yielded an

85% detection rate at a 5% false-positive rate. The first-trimester

screening test, consisting of NT plus PAPP-A and free β-hCG, resulted in

an 85% detection rate at a 5% false-positive rate, while the best

detection rate achieved by the second-trimester Quad Screen was 74%

with a false-positive rate of 7%.

The Down syndrome detection rate obtained with the fully integrated

test was clearly higher than that of either the first- or second-trimester

screening tests alone, and at a much lower screen-positive rate.

Unnecessary diagnostic or therapeutic procedures are minimized by

the integrated test, since all spontaneous first-trimester losses would

have already occurred before the test results were returned. In

addition, the screening efficacy of the integrated test translates into

fewer euploid fetuses lost as the result of invasive diagnostic

procedures (in Wald’s study, there were eight losses per 100,000

women screened with the integrated test compared with 66 per

100,000 with the first-trimester screening test and 88 per 100,000 with

the second-trimester Quad Screen).32

The main drawbacks of the integrated test are that the first-trimester

sample must be collected at 10 weeks’ gestation, but the woman’s risk

for Down syndrome is not provided until the second trimester sample

has been analyzed, thus women must present early for pre-natal care

and be prepared to wait for their test results; this method of screening

is cost-effective and accurate only if the patient completes both the

first- and second-trimester parts of the screen. In addition, women who

test positive must undergo second-trimester genetic amniocentesis

and possibly a second-trimester pregnancy termination. A major

disadvantage of integrated screening is that a proportion of the women

screened do not benefit from the second part of the screen and thus

undergo the second part of the test unnecessarily. This applies to

women whose first-trimester Down syndrome risk is either so high that

they will still be screen-positive after the second-trimester portion of

the testing protocol, and would have benefited from early diagnosis

and an earlier invasive procedure, or so low that they will still be

screen-negative after the second-trimester portion of the test, and

would have saved both time and expense by not completing the

second portion of the testing protocol.

Sequential First- and Second-trimester 
Screening Tests 
Independent Screening 
Independent screening is the situation in which a patient undergoes

both first- and second-trimester screening but the tests are not

integrated in any way. This situation is not really a screening protocol

because it has several major drawbacks that make it an undesirable

screening method. 

One major drawback is that when a patient has two tests in sequence

but the results are not integrated, the second test is inaccurate. This

is because the woman’s age-related risk for Down syndrome is the 

a priori risk that serves as the basis for the first-trimester screening 

test (as well as the second-trimester test when it is performed

independently).7 The maternal age-related risk is then modified by the

likelihood ratios derived from the NT and serum analyte measurements.

Importantly, once the patient has undergone a first-trimester

screening test, her risk is changed; rather than the risk determined by

her age, her risk is now reflected by her first-trimester test result. If

the first-trimester screening test is positive but is not used as the a

priori risk for the second-trimester test, the second-trimester test

result will be falsely low.33 This is because it will be based on the

patient’s age-related risk, which in most cases is lower than the risk

associated with a positive first-trimester screening test result; this

would result in some cases of Down syndrome being missed. On the

other hand, if the first-trimester screening test was negative but is not

used as the a priori risk for the second-trimester test, the second-

trimester test result may be falsely positive since the maternal 

age-related risk will likely be higher than the risk associated with the

negative first-trimester result; this would result in unnecessary

second-trimester amniocenteses, which entails a risk for procedure-

related pregnancy loss.

A major disadvantage of integrated

screening is that a proportion of the

women screened do not benefit from 

the second part of the screen and 

thus undergo the second part of the 

test unnecessarily.
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Another major disadvantage of analyzing first- and second-trimester

screening tests separately is that the false-positive rates of the two tests

are additive. This results in almost twice the number of positive test

results, many unnecessary diagnostic procedures, and additional

procedure-related pregnancy losses. This was demonstrated by Platt et

al., who analyzed data obtained during the First-trimester Maternal

Serum Biochemistry and Fetal Nuchal Translucency Screening Study

(BUN) study34 from 4,145 women who were first-trimester screen-

negative and 180 who were screen-positive.35 These women went on to

have a second-trimester Triple Screen, but the first-trimester screening

test results were not incorporated into the second-trimester screen.

Wald19 had earlier shown that the integrated first- and second-trimester

screening test detected 85% of all Down syndrome cases at a 1%

screen-positive rate; in Platt’s study of completely independent first-

and second-trimester screening, an 85.7% detection rate was

associated with an 8.9% screen-positive rate.

Stepwise Screening
A much better strategy that utilizes both the first- and second-trimester

screening is stepwise sequential screening. In this protocol, a woman

has both a first- and second-trimester screen and the results of the first

trimester screen are incorporated into the second-trimester screen. This

method avoids inappropriately high and low Down syndrome risk

estimates that may result from independent screening. Herman et al.

compared independent and sequential screening in 508 consecutive

normal pregnancies and 23 trisomy 21-affected pregnancies 

evaluated with both first-trimester ultrasound screening (NT only) and a

second-trimester Triple screen.36

In the sequential independent method, both first- and second-trimester

screening tests were performed independently and women were

offered definitive diagnosis if either screening test was positive. In the

sequential stepwise approach, the likelihood ratio derived from the

first-trimester screen was used to modify the likelihood ratio

determined by the second-trimester screen, and only women with a

final screen-positive result were offered invasive testing. The sequential

independent method resulted in a higher Down syndrome detection

rate than the sequential stepwise method (76.4 versus 61.2% in women

≤34 years of age; 83.8 versus 67.2% in women ≤39 years of age) but at

the cost of a four-fold higher false-positive rate (4.3 versus 1.1% in

women ≤34 years of age and 7.2 versus 1.9% in women ≤39 years of

age).34 The elevated screen-positive rate was most obvious in older

woman. For women who were 40 years of age, sequential independent

screening resulted in a Down syndrome detection rate of 100% at a

screen-positive rate of 43%, while sequential stepwise screening

yielded a detection rate of 87% at a screen-positive rate of only 10.2%;

this lower screen-positive rate meant fewer invasive procedures and

fewer procedure-related pregnancy losses.

One disadvantage of the stepwise sequential screening test is that it has

optimal sensitivity and specificity and is cost-effective only if all women

undergo both the first- and second-trimester parts of the test. More

importantly, by not providing the results of the first-trimester screening

test separately from the final test result, this protocol leads to an

unnecessary delay in definitive diagnostic testing for some women. As

with the integrated screening test, these include women whose 

first-trimester Down syndrome risk is so high that they will be 

screen-positive regardless of the result of the second-trimester

screening test, as well as those whose first-trimester Down syndrome

risk is so low that they will be screen-negative regardless of the 

second-trimester screening test results.

Contingent Screening
The other protocol for sequential screening is contingent sequential

screening. In this protocol, all women have first-trimester screening;

those who are at the highest risk are offered definitive diagnosis by

chorionic villus sampling, while those at lowest risk are considered 

to have completed their screening and do not go on to have the 

second-trimester test. Only women who are at intermediate risk after

their first-trimester screen go on to the second-trimester screening test.

For this intermediate group, the final estimated risk for Down syndrome

is derived from both the first- and second-trimester screens, using a

separate screen-positive cut-off that yields a high detection rate at a low

screen-positive rate. 

Wright et al.37 used modeling to evaluate this protocol; the goal was to

determine the optimal first-trimester risk cut-offs that identified

women at highest and lowest risk so that only women at intermediate

risk would be required to complete the second part of the screening

test, while maintaining a high overall detection rate and a low 

screen-positive rate. The standards for comparison were the

detection and screen-positive rates (85 and 1.2%, respectively)

achieved by the fully integrated screening test evaluated in the

SURRUS trial.19 Utilizing the analyte means, standard deviations, and

correlation coefficients reported in the SURUSS trial, the model

evaluated many combinations of first- and second-trimester

detection and screen-positive rates.

The investigators found that the high detection and low screen-

positive rates could be maintained even when up to 80% of women

had their screening ‘completed’ after the first trimester screen and

did not undergo the second-trimester portion of the screening test. In

one of the best protocols, 30% of Down syndrome cases were

detected in the first trimester and 55% in the second trimester—for a

final detection rate of 85%—yet only 1.3% of all women were screen-

positive and were offered diagnostic testing. Using a first-trimester

screen-positive cut-off of one in 8.9, 0.1% of women undergoing first-

trimester screening were screen-positive; this group included 30% of

all Down syndrome cases. Using a first-trimester screen-negative cut-

off of one in 1,980, 74.9% of women were screen-negative and did not

In this age of managed care and

increased time constraints for

practitioners, it may be difficult for

physicians to adequately explain all of

the different options to women.
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require further screening. Thus, three-quarters of all women were in

either the very low or very high first-trimester risk groups and did not

need to go on to second-trimester testing. Women whose first-

trimester risk was between one in 8.9 and one in 1,980—the

intermediate group, or 25% of the total—went on to have the second-

trimester screening test. Using a second-trimester screening test cut-

off of one in 126, approximately 4.7% were screen-positive, and this

group included about 55% of the Down syndrome cases. Thus, this

protocol detected a total of 85% of all Down syndrome cases at an

overall screen-positive rate of 1.3%, and 75% of women completed

their screening in the first trimester.

As with any screening test, women should be counseled appropriately

about the possible outcomes of contingent screening. This method of

screening has the advantages of reducing patient and healthcare

provider anxiety by providing the Down syndrome risk for the majority

of women in the first trimester. Contingent screening also has a very

favorable detection rate and false-positive rate compared with other

serum screening protocols. Another significant advantage to the health

care provider is that no information is withheld and results can be

disclosed before the second trimester. Thus, some would argue that, in

addition to lowering anxiety, this protocol increases the satisfaction of

both the heathcare provider and the patient. 

Conclusion
There are several current options for non-invasive Down syndrome

screening, which can be daunting for both physicians and patients.

There are first-trimester, second-trimester, combined first- and second-

trimester, as well as stepwise and contingent screening protocols with

good detection rates and low screen-positive rates. It is vital that all

pregnant women be informed of their screening options, including

having no screening at all or going directly to diagnostic testing. It is

important that every woman who presents for pre-natal care early

enough should be offered some form of first-trimester screening so

that a timely diagnostic procedure and, if necessary, a safe pregnancy

termination can be performed. Those who present in the second

trimester should also be counseled about their options. In this age of

managed care and increased time constraints for practitioners, it may

be difficult for physicians to adequately explain all of the different

options to women. In recognition of the fact that not all screening

protocols are available in all regions, and as a way to limit confusion

and improve efficiency without compromising patient care, ACOG

endorses the strategy of each practice choosing one first-trimester, one

second-trimester, and one combined screening protocol to offer to all

patients.7 Genetic counselors can provide the required time and

attention to ensure that each patient gets adequate Down syndrome

counseling in the pre-natal setting. n
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